Introduction
The Line-of-Sight is the vector drawn between an imaging sensor and target. Electro-optical (EO) imaging sensors mounted on a mobile platform usually require some form of control to stabilize the sensor pointing vector along the target LOS [1] [2] [3] . Such a system is termed as LOS Stabilization System. It is an essential feature of electro-optical imaging tracking system on a movable carrier, such as infrared missile seeker, airborne electro-optical detector, etc. This technology is applied to isolate the LOS of sensor from carrier disturbance, in order to guarantee accurate aiming and tracking for the target in inertial space. LOS stabilization takes the rate gyro is a type of gyroscope, which rather than indicating direction, indicates the rate of change of angle with time [4] . Rate gyro is used to measure a rate of angular moment which is mounted on the stabilized axis as the speed sensor of inertial space to compose of the inertial platform. The control system manipulates the platform, which is driven directly by DC motor, and keeps LOS of imaging sensor stabilized. The stabilization system must limit the amount of image motion in the field of view of the optical sensor during a frame i.e. sensor integration period. The allowable jitter is a function of the sensor resolution and beam width of the pointing device, and these in turn are usually determined by the angular substance of the target at the desired operating range. The torque disturbances in the system can be due to bearing and motor friction, unbalanced aerodynamics, vibration forces from on-board mechanisms, spring torque forces from wires or flexures or due to some non-intuitive torques. In design of tracking system controller design is carried out for two-axis gimbals [5] . The LOS is stabilized in elevation as well as in azimuth with a high degree of disturbance in both the axes. High precision two-axis gimbals are engineered with very good stiffness properties. The inertial rate of the payload is sensed by very high performance dynamically tuned gyros (DTG), which are characterized by very low drift values of the order of 0.00001 deg. /sec. Two stabilization loops work simultaneously for the overall stabilization of the optical sensor in the space. The plant model is generated using experimental frequency response data. Design of control system for tracking of moving target is a significance of video surveillance. The system works on the principle of closed loop servo control [6] . A complete electro-optical tracking system consists of an imaging sensor (typically CCD), which is mounted on a two-axis stabilized servo platform, and a tracker, which controls the position of the platform, based on the scene observed through the imaging sensor [7] . In the case of a manual tracking system, an operator controls the position of the platform (via joystick, etc.) based on the image observed via a video monitor [8] . In this way, the operator will attempt to drive the platform so that the object of interest is fixed on the bore sight .In the case of an automatic tracking system, the operator is replaced by an electronic system which processes the video images directly in real-time to ascertain the position of a designated object with respect to the sensor bore sight [9] [10] . This error is then used to control the platform such that the platform and attached sensors accurately follow the target. Line of sight stabilization is achieved by taking feedback from rate gyros mounted on azimuth and elevation gimbals of sight head. A twoaxis gimbaled stabilization system in air vehicles must stabilize the line of sight toward a target against the external motion induced by air vehicle manoeuvring and aerodynamic forces. It is well known that the target tracking and pointing performances of the air vehicles are largely affected by air vehicle motion decoupling capability. This introduces a servo drive model for a two-axis gimbaled stabilization system, and presents robust controllers for the air vehicle stabilization system [11] . The mutation results are compared to confirm the validity of the suggested simulation model and the control design procedures for the stabilization system applied to an air vehicle many kinds of air vehicles utilize two-axis gimbaled stabilization system consisting of target tracker, pitch/yaw gimbals and DC drive system [12] . The servo drive of such air vehicles is composed of tracking and search loops which commonly include the stabilization loop as an inner loop. The stabilization loop plays an important role in searching and tracking a target [13] . Generally, the two-axis gimbaled platform must achieve rapid and precise response characteristics, and also be stabilized during tracking a target. It is well known that tracking performance of air vehicles depend highly on stabilization performance which is able to isolate a target tracker from various disturbances induced by air vehicle body motion and vibration, even with satisfying the system stability margin and the desired high decoupling ratio between target tracker and air vehicle body. Here the gimbal pay load is having freedom of two degree so it is free to move in X and Y direction. The aim of control algorithm is to stabilize the pay load against the disturbances and same time it should follow the command given by the user [14] . A fire control system is an integral part of a weapon system of any military vehicle. The engagement capability of the modern weapon platforms has been increased over the conventional system by integration of new technologies. Observation / recognition range / capability have been increased under both static and dynamic conditions by stabilizing the line of sight (LOS). Aline of sight stabilization system consists of a precision electro-mechanical assembly, gimbals, optical sight and control electronics etc. This project report discusses and demonstrates the design of compensator/controller for tracking & LOS stabilization by classical control methods using lag-lead networks. Figure 1 shows block diagram of control console servo platform arrangement and tracking of moving target access in the acquisition window [15] . A complete electro-optical tracking system consists of an imaging sensor (typically CCD), which is mounted on a two-axis servo platform, and a tracker, which controls the position of the platform, based on the scene observed through the imaging sensor. In the case of a manual tracking system, an operator controls the position of the platform (via a joystick, etc.) based on the image observed via a video monitor. In this way, the operator will attempt to drive the platform so that the object of interest is fixed on the bore sight. In the case of an automatic tracking system, the operator is replaced by an electronic system which processes the video images directly in real-time to ascertain the position of a designated object with respect to the sensor bore sight. The primary objective of the complete EO Tracking System is to control the position of the platform and attached sensor such that the object of interest viewed through the sensor appears at the centre of the field of view (Bore sight) and is maintained as close as possible to this point as the object moves [16] . Therefore, the control system used in an EO Tracking System requires an outer position loop which controls the platform based on the target position with respect to the Bore sight (Target to Bore sight Error). Figure 1 shows the block diagram of automatic video tracking system with stabilization [22] .
II. Simulink Model Development of Stabilization
Stability Robustness is required to take care of parameter variations and un-modeled uncertainties. For parameter variations, it is generally expressed in terms of gain margin (4 dB) and phase margin (30 degree). Damping coefficient of 0.3 to 0.7 is considered for undershoot system. There are two considerations for the gain at low frequencies [21] .
 If attenuation is 0.2 mil and disturbance is 300mils/sec so corresponding LOS position is 47.74mil if 1Hz frequency of system hence required gain is 48dB [16] .  If attenuation is 0.2mil and disturbance is 100mils/sec so corresponding LOS position is 5.305mil if 3Hz frequency of system hence required gain is 29dB. The stabilization loop goal is given in Design requirement of the stabilization controller for achieve the controller performance of stabilize the servomechanism of gimbaled payload platform of line of sight of the system given in table 4.2 having stabilization sampling frequency is 4000Hz. Design of controller to stabilize the line of sight block diagram shown in figure 2 . for which design the PID controller [17] . So the plant (motor and gimbal without resonance between motor and gimbal) and rate sensor is arranged in closed loop this loop is called as stabilization loop, the overall transfer function of the system is given by equation (3 The PID controller is used to stabilize the system and hence PID controller parameter Kps, Kis, and Kds which is tuned with the help of Zeigler-Nicholas tuning to fulfill the requirements of the system. The Simulink model of PID controller is shown in figure (5). The Simulink model of stabilization of line of sight subsystem having gimbaled and gyro for LOS rate measurement of the system. The PID controller is used to tune the response of line of sight stabilization control system by the Zeigler-Nicholas tuning in this method we tune the gain of proportional, integral and derivative action of PID controller with hit and trail method to stabilize the system. The accepted response of the system is achieved by controller gain values are given in table 2. 
IV. Conclusion
Non-linear behavior of line of sight stabilization and tracking control system introduces a challenge in low bandwidth faster response and negligible disturbances. In this real time control system application which is having large environmental disturbances resulting undesired echoes should be reduced. The present work gives an overview of PID controller. Besides these controllers work presents the optimization through gradient decent method. In this system two PID controller are used in the stabilization feedback and tracking loop respectively and the challenge in system is to tuning the both the stabilization and tracking controllers simultaneously. To achieve the response of tracking of moving target investigator investigate the control system parameter like rise time, settling time and percentage of peak overshoot. To overcome the limitation of PID and lead or lag controller has been designed. Simulation response controller shows that it reduces the settling time, rise time as compare to PID controller. To achieve the further improvement of PID controller the gradient decent optimization technique is used. The simulation results shows that it improve the step response of the system reduces the settling time and rise time of the system.
